INTRODUCTION
============

Transnasal esophagoscopy (TNE) is a relatively new diagnostic procedure in the evaluation of patients with swallowing problems. Also it has gained popularity in otolaryngology because the procedure is easy, safe and effective. Foremost, TNE could be performed on a patient in the sitting position, in an office setting and without the need for sedation.

Most common indications of TNE are reflux, globus sensation and dysphagia \[[@b1-ceo-2015-01935],[@b2-ceo-2015-01935]\]. TNE has been performed for evaluation that the patients had swallowing problem instead of many studies \[[@b3-ceo-2015-01935]\]. In addition it is a safe and easily applicable procedure which often requires examination of diseases such as a history of head and neck cancer and caustic ingestion \[[@b1-ceo-2015-01935]\].

The aim of this study is to evaluate the practicability of TNE and tolerability of patients to the test. We evaluated TNE-assessed discomfort, duration of the procedure and complications of TNE.

MATERIALS AND METHODS
=====================

The study group consisted of patients with the symptoms of dysphagia and globus sensation who were admitted to the swallowing center of a tertiary medical institution. Endoscopy was performed on these patients as a part of their clinical care. Patients with active infections were excluded. Each patient's age, gender and history of conventional endoscopy were recorded.

Examinations were performed by using the 5.9 mm diameter transnasal endoscopy (EG-530N; Fujinon Co., Saitama, Japan), which provided capacity for suction, irrigation, and insufflation. Examinations were performed with the participant in the sitting position in the otolaryngology office examination chair. Vital signs were obtained before the procedure. It was performed with local anesthesia in the office and without continuous monitoring. Topical anesthesia with 4% lidocaine spray was used to anesthetize the nares, and doctors waited 10 minutes to ensure complete anesthesia.

Before the examinations, the patients were asked to foresee the level of discomfort they would presumably feel, according to the information they had. After the TNE, the patients were asked to score the real level of discomfort they experienced during the test. A visual analog scale was used to note the levels (1 represented no discomfort and 10 represented severe discomfort).

We classified the ease of endoscopic nasal and esophageal insertion as easy, moderate, or difficult. In this system, easy is represented as being successful on the first attempt; moderate as being successful after several attempts; and difficult if severe pain is observed. Also regarding esophageal insertion, easy is defined as successful insertion without retching; moderate as excessive retching observed; and difficult if bleeding and/or pain observed. The duration of the procedure and any complications were also noted.

All statistical analyses were carried out using the SPSS ver. 15.0 (SPSS Inc., Chicago, IL, USA). Means and standard deviations (SDs) were reported for continuous variables with normal distributions. Medians and interquartile ranges were reported for continuous variables with skewed distributions. Statistical comparisons between the pre-procedure score and post-procedure score were performed with a Wilcoxon test. Findings were considered significant at *P*\<0.05.

RESULTS
=======

The study group consisted of 314 patients (135 male and 179 female). Mean age was 50.8±14.9 years. Patients presented with complaints of globus sensation and dysphagia (232 and 82 patients, respectively). We could not perform TNE in 12 of the 314 patients due to nasal obstruction, intractable retching and vasovagal syncope (7, 4, and 1 patients, respectively).

The average pre-procedure foreseen discomfort score was 4.7±1.4 (mean±SD). The average post-procedure discomfort score was 1.6±1.1 (mean±SD), and the difference was statistically significant (*P*\<0.001).

Endoscopy procedures in 290 patients (96%) were classified as easy. Seven procedures in nasal insertion and 2 procedures in esophageal insertion were classified as moderate. Three procedures in esophageal insertion were classified as difficult ([Table 1](#t1-ceo-2015-01935){ref-type="table"}).

The average time it took to perform the TNE was 5.15±1.6 minutes (range, 3 to 13 minutes). In addition, pre-procedure anesthesia and preparation time was approximately 10 minutes (10.07±1.3 minutes). Epistaxis occurred in 7 patients (2%) as a minor complication. Bleeding was controlled with direct pressure, and no major complications occurred. No post-procedure care was required.

Pathological esophageal findings included carcinoma, hiatal hernia, esophagitis, Zenker's and traction diverticulum, cervical heterotopic gastric mucosa (inlet patch), and varices, on the other hand, 270 procedures were normal ([Table 2](#t2-ceo-2015-01935){ref-type="table"}). Conventional endoscopy was performed on 38 patients by gastroenterologists. Based on previous experience from patients, TNE was also preferred by thirty five patients when compared with conventional endoscopy.

DISCUSSION
==========

TNE has been used since 1990, and the first article on the topic was published by Shaker \[[@b4-ceo-2015-01935]\], a gastroenterologist, in 1994. The first otolaryngology publication emerged in 2001 \[[@b5-ceo-2015-01935]\]. The procedure, which enables doctors to examine the upper aerodigestive system without need for sedation and in an office setting, has gained popularity in otolaryngology practice in recent years. This research, which evaluated the practicability and tolerability of transnasal esophagoscopy, is the first one to be conducted in Turkey.

Otolaryngologists need to screen the esophagus for reflux, dysphagia and globus symptoms. The largest study on screening the esophagus via TNE was published by Postma et al. \[[@b2-ceo-2015-01935]\] who reported 700 consecutive patients and they suggested that TNE might replace other diagnostic tools of the esophagus in patients with reflux, globus, and dysphagia. Even if these symptoms are most indication for TNE, it can be used to many of procedure such as balloon dilation, placement of wireless pH capsule, biopsy suspicious lesion in the upper aerodigestive system, foreign body extraction, and tracheoesophageal puncture \[[@b6-ceo-2015-01935]-[@b8-ceo-2015-01935]\]. According to our study, TNE should be performed for treatment resistant reflux, globus which is long-term or with alarm symptoms such as weight loss and all patients with serious dysphagia. Especially, malignancy can be ruled out in these patients with only TNE.

TNE is performed with local anesthesia, without any sedation or patient monitoring. Nasal anesthesia should be applied before the procedure. Oropharyngeal anesthesia can be applied, but is not necessary \[[@b9-ceo-2015-01935]\]. In our study, although, we performed all procedures with only nasal anesthetic spray, it provided adequate anesthesia for upper aerodigestive tract. Therefore, we suggest that oropharyngeal anesthesia is not necessary. The most important feature of the TNE is the ability to perform it on patients while they are awake, thus avoiding adverse events of sedation such as aspiration, hypoventilation and airway obstruction.

On the other hand, TNE could not be performed on all patients. According to Belafsky et al. \[[@b10-ceo-2015-01935]\], in 4 of 100 patients (4%) the procedure could not be performed due to nasal obstruction and vasovagal reaction; Bush and Postma \[[@b1-ceo-2015-01935]\] noted the same in 17 of 611 patients (27%). Similarly, we could not perform TNE in 12 of the 314 patients (4%) due to nasal obstruction, intractable retching, and vasovagal syncope (7, 4, and 1 patients, respectively). The most common cause of failure was nasal obstruction.

The average time it took to perform the TNE was 5 minutes (range, 3 to 13 minutes) without preparation time. Generally, the total time did not exceed 20 minutes. With results similar to those of our study, Tong et al. \[[@b3-ceo-2015-01935]\] reported 6.2 minutes and Price et al. \[[@b11-ceo-2015-01935]\] reported fewer than 10 minutes. In our study, the duration of the examination was longer when the following conditions were present: 1, need to take multiple biopsies; 2, difficulty in esophageal passage due to Zenker's diverticulum; 3, difficulty passing through the nasal passage due to anatomical disorders; and 4, difficulty in the esophageal entrance due to a hypopharyngeal mass.

Although one case of esophageal perforation has been reported by a gastroenterologist, no major complications have been reported by otolaryngologists. Primarily, epistaxis and vasovagal reaction have been reported as minor complications \[[@b1-ceo-2015-01935],[@b11-ceo-2015-01935]\]. Otherwise some studies reported no complications associated with the use of TNE \[[@b5-ceo-2015-01935],[@b12-ceo-2015-01935]\]. Epistaxis represents the most frequent minor complication \[[@b6-ceo-2015-01935]-[@b8-ceo-2015-01935]\], as well as the only complication that we encountered, in 7 patients (2%). However, laryngospasm was reported in a study that a wireless pH capsule being placed by TNE \[[@b6-ceo-2015-01935]\].

Aviv et al. \[[@b5-ceo-2015-01935]\] evaluated the ease of nasal and esophageal insertion using a ten point analog scale (1 represented extremely easy and 10 represented extremely difficult). The mean rating was 1.3±0.5 for nasal insertion and 2.9±1.1 for esophageal insertion. In another study, McPartlin et al. \[[@b12-ceo-2015-01935]\] classified the use of equipment as very easy, easy, difficult, and very difficult. They demonstrated that 7 procedures were classified as very easy; 9 procedures were classified as easy; and none of the patients were classified as difficult or very difficult. In our study, endoscopy procedures in 290 patients were classified as easy, which is approximately 96%. Esophageal insertion was especially difficult in the presence of hypopharyngeal cancer. These results indicate that TNE is an easy procedure.

In this prospective study, as in other studies, the actual postprocedure discomfort score was as low as 1.6±1.1 \[[@b3-ceo-2015-01935],[@b5-ceo-2015-01935],[@b11-ceo-2015-01935]\]. These results indicate that TNE was well tolerated by patients. Although there are several studies about TNE, none of them has evaluated the patient's perception of the procedure. This is the unique part of our study. In addition, in our study, before the examination, the patients were asked to foresee the level of discomfort they would presumably feel, according to the information they had. The average discomfort score foreseen before the test was as high as 4.7±1.4.

The fact that the pre-procedure scores were higher than the post-procedure scores in our study suggests that patients perceive transnasal esophagoscopy as more difficult than it actually is. These patients must be given exact information about procedures in order to reduce their anxiety related to endoscopy.

In conclusion, TNE is an easy, quick, and well-tolerated procedure that can be carried out with low complication rates. According to our results, it may be logical to tell patients that the procedure will be less annoying and irritating than they may assume.

HIGHLIGHTS
==========

▪ Transnasal esophagoscopy (TNE) is a relatively new diagnostic tool.

▪ TNE is practical method in the evaluation patients who have swallowing disorder.

▪ TNE can be performed in the office setting without need of sedation.

▪ Our study results indicated that TNE is an easy, safe and well tolerated procedure.
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###### 

Physician assessments

  Physician assessments   Nasal insertion   Esophageal insertion   Total
  ----------------------- ----------------- ---------------------- ------------
  Easy                    295 (97.6)        297 (98.3)             592 (98.0)
  Moderate                7 (2.4)           2 (0.7)                9 (1.5)
  Difficult               0                 3 (1.0)                3 (0.5)
  Total                   302 (100)         302 (100)              604 (100)

Values are presented as number (%).

###### 

Transnasal esophagoscopy findings

  Finding                 No.
  ----------------------- -----
  Esophagitis             18
  Hiatal hernia           6
  Esophageal carcinoma    2
  Zenker's diverticulum   2
  Inlet patch             2
  Traction diverticulum   1
  Esophageal varice       1
